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Claims 

[d] A leveling device comprising: 

a platform defining an xz-plane; 
a first dual bridge sensor coupled to said platform at an 
angle such that said first dual bridge sensor is sensitive 
to movement of said first dual bridge sensor in an xy- 
plane, said first dual bridge sensor comprising a first 
flexure plate generating a first dual bridge sensor signal 
in response to movement of said first flexure plate; 
a second dual bridge sensor coupled to said platform at 
an angle such that said second dual bridge sensor is 
sensitive to movement of said second dual bridge sensor 
in said xy-plane, said second dual bridge sensor com- 
prising a second flexure plate generating a second dual 
bridge sensor signal in response to movement of said 
second flexure plate; and 

a processor driving said first dual bridge sensor and said 
second dual bridge sensor with a precision sine wave, 
said processor generating a platform control signal in 
response to said first dual bridge sensor signal and said 
second dual bridge sensor signal. 

[c2] The system of claim 1, wherein said first dual bridge 



sensor and said second dual bridge sensor are equidis- 
tant from or a known variable distance from an intersec- 
tion of said xy-plane and a yz-plane. 

[c3] The system of claim 1 further comprising a third dual 
bridge sensor coupled to said platform at an angle such 
that said third dual bridge sensor is sensitive to move- 
ment of said third dual bridge sensor in a yz-plane, said 
third dual bridge sensor comprising a third flexure plate 
generating a third dual bridge sensor signal in response 
to movement of said third flexure plate, wherein said 
processor drives said third dual bridge sensor with said 
precision sine wave. 

[c4] The system of claim 3 further comprising a fourth dual 
bridge sensor coupled to said platform at an angle such 
that said fourth dual bridge sensor is sensitive to move- 
ment of said fourth dual bridge sensor in said yz-plane, 
said fourth dual bridge sensor comprising a fourth flex- 
ure plate generating a fourth dual bridge sensor signal in 
response to movement of said fourth flexure plate, 
wherein said processor drives said fourth dual bridge 
sensor with said precision sine wave. 

[c5] The system of claim 4, wherein said third dual bridge 
sensor and said fourth dual bridge sensor are equidis- 
tant from or a known variable distance from an intersec- 



tion of an x-axis, a y-axis and a z-axis. 

[c6] The system of claim 4, wherein said processor receives 
said first dual bridge sensor signal, said second dual 
bridge sensor signal, said third dual bridge sensor signal 
and said fourth dual bridge sensor signal and generates 
said platform control signal in response thereto. 

[c7] The system of claim 6 further comprising a co-adder co- 
adding said first dual bridge sensor signal. 

[c8] The system of claim 1 further comprising a filter reduc- 
ing noise in said first digital word signal in a time do- 
main. 

[c9] The system of claim 8, wherein said filter comprises a 
multi-pole filter. 

[do] a method for operating a leveling system comprising: 

driving a first flexure plate dual bridge sensor with a first 
precision sine wave; 

generating a first dual bridge sensor signal from said 
first flexure plate dual bridge sensor; 
driving a second flexure plate dual bridge sensor with a 
second precision sine wave; 

generating a second dual bridge sensor signal from said 

second flexure plate dual bridge sensor; 

rotating a platform clockwise when said first dual bridge 



sensor signal is greater than said second dual bridge 
sensor signal; 

rotating said platform counter-clockwise when said sec- 
ond dual bridge sensor signal is greater than said first 
dual bridge sensor signal; 

driving a third flexure plate dual bridge sensor with a 
third precision sine wave; 

generating a third dual bridge sensor signal from said 
third flexure plate dual bridge sensor; 
driving a fourth flexure plate dual bridge sensor with a 
fourth precision sine wave; 

generating a fourth dual bridge sensor signal from said 
fourth flexure plate dual bridge sensor; 
rotating said platform clockwise when said third dual 
bridge sensor signal is greater than said fourth dual 
bridge sensor signal; and 

rotating said platform counter-clockwise when said 
fourth dual bridge sensor signal is greater than said 
third dual bridge sensor signal. 

[d 1] The method of claim 10 further comprising calibrating 
the leveling system in relation to the earth by rotating 
the system about an x-axis or a z-axis. 

[d2] The method of claim 10 further comprising calibrating 
the leveling system in relation to a rotation of the earth 
by rotating the system about a y-axis; 



measuring effects of said rotation; and 
calibrating said effects out of future leveling calcula- 
tions. 

[d3] The method of claim 10 further comprising generating a 
level acquired indicator signal, and locking said level ac- 
quired indicator signal as a reference plane. 

[d4] a leveling system for a missile system comprising: 
an inertial measurement unit; 

a platform coupled to said inertial measurement unit and 
defining an xz-plane; 

a first flexure plate dual bridge sensor coupled to said 
platform at an angle such that said first flexure plate 
dual bridge sensor is sensitive to movement of said first 
flexure plate dual bridge sensor in an xy-plane, said first 
flexure plate dual bridge sensor signal driven by a preci- 
sion sine wave, said first flexure plate dual bridge sensor 
comprising a first flexure plate generating a first ac- 
celerometer sine wave signal in response to movement 
of said first flexure plate; 

a first set of synchronized sigma delta converters con- 
verting peaks of said first accelerometer sine wave signal 
from analog-to-digital and generating a first digital 
word signal therefrom; 

a second flexure plate dual bridge sensor coupled to 
said platform at an angle such that said second flexure 



plate dual bridge sensor is sensitive to movement of said 
second flexure plate dual bridge sensor in said xy-plane, 
said second flexure plate dual bridge sensor signal 
driven by said precision sine wave, said second flexure 
plate dual bridge sensor comprising a second flexure 
plate generating a second accelerometer sine wave sig- 
nal in response to movement of said second flexure 
plate; 

a second set of synchronized sigma delta converters 
converting peaks of said second accelerometer sine wave 
signal from analog-to-digital and generating a second 
digital word signal therefrom; 

a third flexure plate dual bridge sensor coupled to said 
platform at an angle such that said third flexure plate 
dual bridge sensor is sensitive to movement of said third 
dual bridge sensor in ayz-plane, said third flexure plate 
dual bridge sensor signal driven by said precision sine 
wave, said third flexure plate dual bridge sensor com- 
prising a third flexure plate generating a third ac- 
celerometer sine wave signal in response to movement 
of said third flexure plate; 

a third set of synchronized sigma delta converters con- 
verting peaks of said third accelerometer sine wave sig- 
nal from analog-to-digital and generating a third digital 
word signal therefrom; 

a fourth flexure plate dual bridge sensor coupled to said 



platform at an angle such that said fourth flexure plate 
dual bridge sensor is sensitive to movement of said 
fourth dual bridge sensor in said yz-plane, said fourth 
flexure plate dual bridge sensor signal driven by said 
precision sine wave said fourth flexure plate dual bridge 
sensor comprising a fourth flexure plate generating a 
fourth accelerometer sine wave signal in response to 
movement of said fourth flexure plate; 
a fourth set of synchronized sigma delta converters con- 
verting peaks of said fourth accelerometer sine wave 
signal from analog-to-digital and generating a fourth 
digital word signal therefrom; 
an actuator activating an object control device in re- 
sponse to a platform control signal; 
a processor receiving said first digital word signal, said 
second digital word signal, said third digital word signal 
and said fourth digital word signal and generating a 
platform control signal in response thereto, 
wherein said platform control signal comprises logic ro- 
tating said platform clockwise when said first dual bridge 
sensor signal is greater than said second dual bridge 
sensor signal, rotating said platform counter-clockwise 
when said second dual bridge sensor signal is greater 
than said first dual bridge sensor signal, rotating said 
platform clockwise when said third dual bridge sensor 
signal is greater than said fourth dual bridge sensor sig- 



nal, and rotating said platform counter-clockwise when 
said fourth dual bridge sensor signal is greater than said 
third dual bridge sensor signal. 

[d5] The system of claim 14 wherein said object control de- 
vice comprises at least one of a thruster, an attitude 
control device, a missile steering nozzle, or a vane actu- 
ator. 

[d6] The system of claim 14, wherein said second and third 
flexure plate dual bridge sensors are arranged with said 
first flexure plate dual bridge sensor to receive cross 
axis thrust data. 

[d7] The system of claim 16 further comprising a filter reduc- 
ing noise in said first digital word signal in a time do- 
main. 

[d8] The system of claim 14 further comprising a co-adder 
co-adding said first dual bridge sensor signal. 

[d9] The system of claim 14 further comprising a phase rela- 
tion device receiving signals from said set of dual sigma 
converters, wherein a phase relation of an accelerometer 
signal from a first one of said set of dual sigma convert- 
ers with respect to a reference signal generated from a 
second one of said set of dual sigma converters gener- 
ates an indication of the acceleration direction, wherein 



said reference signal rectifies or demodulates peak sig- 
nal conversions from said set of dual sigma converters 
and generates a rectified signal therefrom, and wherein 
said phase relation device divides said rectified signal by 
a reference amplitude from said second one of said set 
of dual sigma converters. 

[c20] The system of claim 16, wherein said processor cali- 
brates the leveling system in relation to the earth by 
generating a rotation signal to rotate the leveling system 
about an x-axis or a z-axis, said processor further gen- 
erating a signal to rotate the leveling system about a y- 
axis in response to a rotation of the earth, said proces- 
sor further measuring effects of said rotation about said 
x-axis, said y-axis, or said z-axis, said processor still 
further calibrating said effects out of future leveling cal- 
culations. 

[c21] The system of claim 20, wherein said processor further 
generates a level acquired indicator signal in response to 
said first flexure plate dual bridge sensor, said second 
flexure plate dual bridge sensor, said third flexure plate 
dual bridge sensor, and said fourth flexure plate dual 
bridge sensor all equal, said processor further locking 
said level acquired indicator signal as a reference plane. 



